PATENT SPECIFICATION 



(11) 



1 271 785 



00 



DRAWINGS ATTAOIED 
(21) AppUcation No. 36671/70 (22) Ffled 29 July 1970 
(31) Omvention Application No. 

P20 15966,4 (32) Filed 3 April 1970 in 

(33) Germany (DT) 

(45) Qmiidete Sp^^cation published 26 April 1972 

(51) Intem^onal Gasification E29C 5/04 

(52) Index at acceptance 

B5A IDX 1R14C1X 1R24X 2A1 2L 



(54) METHOD AND APPARATUS FOR THE MANUFACTURE 
OF HOLLOW BODIES FROM THERMOFLAmC SYNTHETIC 
MATERIAL BY ROTARY FUSING 




(71) I. Herbert Giehler, a German 
citizen of 42 Gdsbwgstrasse, Koln-Kktt^- 
berg, Germany, do hereby dedare the 
invention, for which I pray that a pat^t may 
' be grant^ to me» and the m^od by whidi 
it is to be performed, to be particularly de^ 
scribed in and by the fc^owing statement: — 
It is known to manufacture hollow bodies 
from ^thetic plastics mat^ial by rotational 

10 moulding. Essentially the m^od condsts 
in partially filliog a mould v/inch corres- 
ponds to the outer shape of the dedred 
hollow body with a synttetic thcraioplastics 
material, the mould bd^ heated, being 

15 rotated about two mutually indined planes, 
and subsequently bdng allowed to coc^ to 
give the intended moulded ^d product 

The rotational moulding me&od is applied 
in slightly differing maimer depending upon 

20 the material used. It is known to effect varia- 
tions in the plastisols used, such as. for 
example, polyvinyl-diloride paste, ptdyole- 
fine sudi as polyethylenes and polypropy- 
l^es, as well as polystrol and polymeth^- 

25 m^hacrylate. and odiers. In the moulding 
of synthetic materials which gdlatinise on 
heatmg, such as polyvin^ chloride paste, it 
is suffident for the mould to rotate during 
the heating phase and up to gdatising of the 

30 ^thetic material During tte cooling phase 
the mould may be at rest With the working 
of fusible synthetic materials on the other 
hand the mould must also rotate during the 
cooling stage. For this» the synthetic mater- 

35 iai is introduced mto the mould as a flowable 
powder and the powder is heated during rota- 
tion of the moidd untQ the cmtents therectf 
are compl^y melted The mould is th^ 
cooled, rotation being mamtamed until the 

40 contents are solidified. 

It is known, in practising this method 
wherein the mould is rotated during both the 
heating and cooling phases to apply a 
ne^tive pressure to the interior of the mould 

45 during the he^g phase. In this ^y fin im- 



provement in the surface of the moulded 
object is attained and the formation of 
bubbles m the synthetic {dastios material is 
countoaoted. 

Even with the various modifications of 50 
the m^hod the chdce of the synthetic 
material to be moulded is still restricted. 
The method is limited essentially to the 
moulding of polyvinyl chloride and poly-* 
eth^^e. These plastics can be satisfactorily 55 
moulded, but one caimot produce therc^m 
all articles which one would like to pro- 
duce by the rotational mouldii^ metiiod 
because of the difficulties assodated there- 
with. The method riders possible:, as is 60 
known, by comparativdy simple means, the 
manu&cture of hollow bodies of uniform 
wall thidmess. The problem of manufactur- 
ing objects having dear, satisfactorily fused 
walls of impact resistant synthetic material 65 
is not yet solved Polymethylcrylates may be 
moulded into objects having dear, sati^ac- 
torily fused walls but the temperature differ- 
ence betwe^ the fusing temperature and the 
tempo^ture of breakdown due to over- 70 
heating of the plastics material is so small 
that in practice great difficulties arise. 
Objects moulded from this material are not 
entirdy satisfactory in respect of mechanical 
strength. 75 

Pc^ystyrol and pdyol^es free of 
softeners have likewise scarcdy any 
significance for the rotational moulding 
method because tte objects produced there- 
from do not have suffidrat mechanical 80 
strength. 

The use (^cdlulose doivatives. in particu- 
lar cdlulose acetate, cellulose azotomityrate 
and cellulos^ropionate; in the mamifactnre 
of objects by rotational moulding would 85 
signify a considerable broad^ing of the 
fidd of application of the method One 
could produce dear objects with satisfactory 
impact resistance and medianical strength 
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but the use of these synthetic materials is 
subject to conddmble iestrictioii& These 
restrictions are based on tl» jproportiwi of 
softener in the synthetic materials. 
5 The very satisfactorily workable poly- 
vinyl-diloride pastes contain softeners and 
are in the form of dispersions of polyvmyl- 
chloride powder in softeners. The softeners 
are. upon heating of the mass, bonded to 

10 the polyvinyl diloride and the mass 
gglatiniTf^ In the manufaaure of moulded 
objects from fusible plastics materials such 
as cellulose azobutyrate. cellulose pro- 
pionate and cellulose acetate, on the 

15 other hand, the softener is not bonded to the 
cellulose derivative and it is necessaty to 
produce a true solution of the cellulose 
derivative in the softener. The properties of 
these synthetic materials containmg a por- 

20 tion of softener such as is most favourable 
for imparting high impact resistance and 
medianical strength to the moulded object 
are not such as to permit satisfactory 
moulding by the rotary fusing method. 

25 Softener losses during the heating phase 
lead to the drawbadc that the impact 
resistance of the moulded object is 
unsatisfectory. Moreov^. moulded objects 
having a satisfactory surface and without 

30 bubble mclusions are not obtained without 
trouble. The employment of a negative pres- 
sure in the mould dming the heating pMse 
does not lead to satisfectory results. The 
properties of the moulded objects fluctuate 

35 uncontrollably from extreme brittleness. and 
thus liability to breafc to satisfactory 
An apparatus for carrymg out the rota- 
tional moulding m^od conasts 61 a mould 
mechanical strMgth and impact resistance. 

40 with two walls leaving a hollow space m 
between whaeby the hollow space between 
the mould walls is capable of bemg filled 
with a liquid medium. The mould consists 
of abuttmg halves which arc connected to 

45 one another by means of flanges fitting on 
one another. It is disposed m a holding 
means rotatable about two axes and the 
inside of the mould is connected by means 
of a tube to a source of vacuum. 

50 Such an apparatus has the drawback that 
due to wear resulting from repeated use, 
the mould after a time is no longer close- 
able so as to be gas-tight If the mould is 
not gas-tight, the employment of a native 

55 pressure in the mould results in considerable 
material foults in the form of holes, oxida- 
tion phenomena and burning along the junc- 
tion of the hah^ of the mould. 
An object of the present invention is 

60 improving the rotary fuang moulding 
method such that objects of uniform am 
satisfactory quality can be moulded from 
cellulose derivatives such as odlulose acet- 
ate, cellulose azobutyrate and cellulose 

65 pron!onate. 



Another object of the invention is pro- 
viding an apparatus for carrying out the 
method in accordance with the invention. 

According to the present invention a 
method for tbc manufacture of hollow 70 
shaped articles of ^thetic thermo-plastics 
materials comprismg cellulose derivatives 
and a softenM" by rotary mouldmg involving 
heating and coolipg phases wherein the 
mould, which is formed oi abutting halves 75 
during both the heating and the cooling 
phases, is continually rotated about two 
mutually mclined axes and wherein during 
the heating phase a negative pressure is pro- 
duced in the mould and the pressure in the 80 
mould, on transitiOT to the cooling phase, is 
increased by introducing an inert gas mto the 
mould, characterised in that an excess of the 
softener over that required to produce the 
deared properties m the shaped object is 85 
added to the cellulose derivative and the 
excess softener, during the heating phase, is 
distilled from the mould- 
In a preferred embodiment of the method 
according to the invention a n^ative pres- 90 
sure is maintained between the abutting 
faces (rf the mould halves and during the 
cooling phase the inert gas is introduced 
into the mould until the pressure in the 
mould is up to 1 atmosphere: 95 

According to the present invention also, 
an apparatus for the manufacture of hollow 
shaped objects comprises a mould consist- 
ing of abutting halves connected by means 
of flanges fittmg on one another and 100 
mounted in holding means for rotation 
about two mutuaUy inclined axes, the mould 
being of double-wall construction having a 
hollow space between the walls, the hoUow 
space between the mouM walls being capable 105 
of bemg filled with a liquid medium, and ttie 
interior of the mould bemg connected by 
means of a pipe via a rotaticm joint to a 
source of vacuum and the mould having an 
inlet for an inert gas, characterised m th^ 110 
the flange of at least one of the mould 
halves has a groove therdn forming an 
annular hollow space between the two 
flanges and extending parallel to the pen- 
ph^y of the flange, which groove is con- 115 
nected by a pipe to a source of vacuunL 
Preferably this lattw source of vacuum, 
in its turn, is connected by a pipe through 
a non-return vaWe to the pipe connectmg 
the interior of the mould to a source of 120 
vacuum, at a position between the mould 
and the rotation joint 

In a iwreferred embodiment of the 
apparatus according to the mvention there 
is provided, b^wcoi the ncm-retum valve 125 
and the connection to the pipe connecting 
the mould to a source oi vacuum, a 
sqiarator for scrftener distilled fixjm tl» 
mould during the heating phase. 
The metfaoi and apparatus accordmg to 130 
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the invention will now be desCTibed further, 
by way of example only, with rderence to 
the accompanying drawings in whidi 
Fig. 1 shows diagrammatically the 
S rotating part of the apparatus, and 

Fig. 2 shows a section through the flange 
part of the abutting mould halves. 

Referring now to the drawing the ap- 
paratus consists essentially of a two-part 

10 doubl&-walIed mould la» lb mounted in a 
holding means, not shown, for rotation 
about two matually inclined axles. The 
hollow space 2a, 2b b^ween the mould 
walls may be filled with a liquid medium, 

15 for example oil The two hahres H 1^ of 
the mould are connected by co-operating 
flanges 3d, 3b which fit together and y/Mcb 
aie held together for example by screw 
damps or the like in manner known pear 

20 se (not shown). 

With spherical moulds* for the further 
sealing of the flanges 3a, 3b grooves 4a, 4ft 
respectivdy are provided in the p^pheial 
surfaces therectf, a sealing ring 5, made of 

25 silicon rubbCT. bdng located in sudi 
grooves. With moulds of other shapes a 
groove is formed in <me, at least, of the 
flanges, a circular cord or sealing ring of 
silicon rubber being located in such groove. 

30 A pipe 6 connects the interior of the 
mould to a source of vacuum through a 
rotary connection or joint 7 and through 
mould mounting means. 
The inner face of flange 3a is provided 

35 with a groove, such groove forming an 
annular hollow space 9 betwe^ the abut- 
connected to a source of vacuum 11 by 
means of a tube 10, such source of vacuum 
being connected in its turn to a non-return 

40 ting flanges 3a, 3b. The hollow space 9 is 
valve 13 via a pipe 12, the valve 13 being 
connected to the pipe 6 intermediate the 
rotating joint 7 and the mould half la. A 
sqmrator 14 is provided between the noiH 

45 xetum valve 13 and the pipe 6^ the 
sqKmitor 14 being int^ed to collect any 
softener Hf^riiiing from tte mould. 

The method and operation of the 
apparatus aie as follows: 

50 After the mould, has, in manner known 
per se. been changed with synthetic material 
and heating of the mould has commenced, 
a native pressure is produced at the in- 
terior thereof. Whereas in the case of a 

55 conventional mould a gas-ti^t seal cannot 
be attained at the flange so that air con- 
stantly flows inwardly of the mould at the 
joint between the halves thereof to predude 
the formation of a dosed synthetic material 

w lay» and give rise to holes and oxidation 
phenomena along the mould s^>arating line» 
with the mould according to the invention 
inward flow air is avoided in that betwe^ 
the two flanges 3d, 3b a negative pressure is 

€5 produced. On transition from the heatiqg 



phase to the cooling phase» inert gas is 
introduced into the interior of the mould 
to increase the pressure tbmin. During this 
pressure transition, the non-ietum valve 13 
is effective. The volume of the vacuum 70 
source 11 is suffident to maintain a negative 
pressure in the space 9 betwe^ the flanges 
3a; 3b until solidification of the synthetic 
material takes place in the mould 

The separator 14 filters out any softeners 75 
whidi distil from the mould during the heat- 
ing phase and prevents such softeners from 
reaching the non-return valve 13 and ad- 
versdy affecting the operation th^^f. 

The inventicm is not restricted to the ©tact 80 
features of the mbodim^t hereinbef<He 
described since altmiatives will readily pre^ 
sent thmsetves to one skilled in the art 
Thus, for example, in additional to the non- 
return valve 13. or as an alternative thereto W 
an dectro-magnetically actuated shut-off 
valve may be fitted in the pipe 6 between the 
vacuum source 11 and the mould half la. 

WHATICLAIMIS:— 

1. A method for the manufacture of 90 
hollow shaped objects from synthetic themo- 
plastics materials comprising ceUulose de- 
rivatives and a softener by rotary moulding 
involving heating and cooling phases where- 
in the mould, which is formed of abutting 95 
halves is continually rotated during b^ 
the heatii^ and cooling phases about two 
mutually Inclined axes and wfamin during 
the heatii^ phase a native pressure is 
produced in the mould and the pressure in 100 
the mould, on transition to the cooling 
phase, is increased by introducing an inert 
gas into the mould, characterised in that an 
excess of the softener over that required to 
produce the desired properties in the shaped ^05 
article is added to the cdlulose derivative 
and the excess softener is distilled from the 
mould during the heating phase. 

2. A n^hod according to daim 1 
wherein, a n^ative pressure is maintained HO 
between the abutting faces of the halves <rf 

the mould and during ihsi cooling phase the 
inert gas is introduced into the mould until 
the pressure in the mould is up to 1 atmo- 
sphere. 115 

3. Apparatus for the manufacture dt 
hoUow shaped objects 1^ the method ac- 
cording to daim 1 or 2 comprising a mould 
consisting <^ abutting halves comiected by 
c(M>p^ting flai^ and mounted in holding 120 
means for rotation about two mutually in- 
clined axes, the mould halves being of 
double wall construction and having a 
hollow space betwe^ the walls to receive a 
liquid medium, the interior of the moidd 125 
b^uQg connected by means of a pq)e via a 
rotating joint to a souioe of vacuum and 

the mmild having an inlet for an inert gas. 
diaiacterised in that the flange (rf at least 
one mould half has a groove theidn foimipg 130 
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an annular hollow space teween the co- 
operating flanges and extodinp parallel to 
the periphery of the flange, which groove is 
connected by means of a pipe to a source of 
5 vacuunL 

4. Apparatus according to daim 3 
wherein ^e groove in the flange is connected 
to a source of vacuum which, in its turn, is 
connected throu^ a non-return valve to the 

10 pipe connecting the interior of the mould 
to a source of vacuum, at a {KJsition between 
the mould and tibie rotating joint 

5. Apparatus according to claim 4 
wherein between the non-return valve and 

15 the pipe connecting the intaior of the mould 
to a source of vacuum, th^ is provided a 
sepssatOT for softoier distilled from the 
mould during the heating phase. 

6. Apparatus according to daims 3, 4 
or 5 wherein a peripheral groove is pro- 
vided on the periphery of eadi flange and 
an annular SNlhtg hind is located in the 

groove. . • , • 

7. Ai^aratus according to daun 6 where- 



20 



in the sealing band is made of silicone 25 
rubber. , 

8. Apparatus accoidmg to claun 3 
wherein the groove in the flange is connected 
to a source of vacuum which m its turn is 
connected throu^ an dectro magnetically 30 
actuated shut-off valve to the pipe connec^ 
ing the interior of the mould to a source of 

vacuum. . . i, 

9. A method of manufactunng hollow 
shaped objects from ^thetic thermo- 35 
plastics material substantially as herein- 
before described with reference to the 
accompanying drawings. 

10. Apparatus for the manufacture of 
hollow shaped objects substantially as hae- 40 
inbefore described with reference to and as 
illustrated in the accompanymg drawmgs. 

Agents for the Applicant:— 
SYDNEY E, IVrCAW & CO. 
Chartered Patent Agents 
Saxone House 
52/56 Market Street 
Manchester 
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